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ABSTRACT : PROBLEM TO BE SOLVED: To provide a semiconductor device having a heterojunction 
bipolar transistor capable of suppressing the deterioration of basic transistor 
characteristics such as deterioration of injection efficiency from an emitter layer to a base 
layer caused by increase of emitter resistance, deterioration of withstand voltage between 
the base layer and a collector layer, and deterioration of reliability caused by defective 
introduction while reducing an offset voltage and a knee voltage of the heterojunction 
bipolar transistor. 

SOLUTION: In the semiconductor device having the heterojunction bipolar transistor 
having an emitter layer 5, a base layer 4 and a collector layer 3; electron affinity of the 
base layer 4 is smaller than electron affinity of the emitter layer 5 and the collector layer 3, 
an intermediate layer 1 1 or 12 is formed between the emitter layer 5 and the base layer 4 
or between the base layer 4 and the collector layer 3, and the electron affinity of the 
intermediate layer 11 or 12 has a value between the electron affinity of two layers holding 
the intermediate layer 11 or 12 therebetween. 
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*S*»iC«UlftRi», 11 S*»fftJ:&»Z5llSjRfi^H«c. X $ y 7 ^ 30 

□ u 7 ^'<^)^^^lft7J^'x-xc^)«^ll^D7^^ , ; £ 7c ? u x 2 ;u ^ - a > k 7 □ 7 7 ^fyu 

?J)1 X * y^-K • N?(i)HBTt*l, 05tt±i5<9X^y^-F • N?5>HB 

Go.ASA'J8?y7:i/!7Jiz, n S^lnPJi'isiDMJlS, n + S © i 
nGo-ASS U'iS^-X • 31/ 2, P'KJGolASSU'JSH 

-Xl4, n * i<i)InGo,AS8iJ; , J57'X-X'l$y^1 I lil 1 . ni«)In 
P<fc ( J*U$y>i5. n + InGOLASi'JS^f y?i6»ISSl7tl7 

I) I . 

*f y?i6i5li:ttl$y ?ia7*i«7ft7ll 3. ^ - 7 □ 7 * 7 h Wttt O) <W C 40 
. + fy7'S6 - 1$ y ^!5<i>-®»iS7tl, / t #4#PJ« ? tl 7 U 2 . \-Xl 
ffi83fi«0^-7 • X $ y * * IS) Ji 1 1tt»£?-:h.7U7 / *-ZWtt8fc'*-Xl4;0fiE 

»d>* nu7ii7tj:<, ftziitt, -\-xifi8n-xi49ic, ^ - x • x 

^y'J'^^Sl 1 (5-§*^fel7tllll. 

□ U 7 * ^ffi 9 IDCt^ -9- 7 tl , ?7'Dl/7*Ji2<?>±a»CDU7" 
9 mffi 9 #?F* J55? 7 tl 7 I) I . 

X y ? « ffi 7 . ^-Zi«8, □ l/7?mti9IS, #J * I* , T t / Pt/AuQflift 

* *l . itt^U7usii¥?»$iu, s i, n 4 <fc';«3«mi o ic «t a 
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[ 0 0 3 6 ] 

c^ii ; J^v©i?JH f -?iitfa7iij. 

. ^ ft Y *l S§ 1 ?IJ5fJ«?V^5f352llliSBSlCsliBHUfe^ttf^UTl)2. 

©m3-*&*07JCi>!H<i>lI-£2iUTl)3. 10 
«t - 7 • X $ y ? ^ Hi ^ 1 1 ft <fc - 3. • □ 1/ 9 * * SB Ji 1 23>€3-*ifo7jB;. & * IC 

[ 0 0 3 7 ] 

*Xl*JBlS<?>¥3ftti€1B©HBTtt. «*(5HBT^)t«l7I$v^tefiitfeMU> X 
? ■» C . *f5ISff2*£<?>¥$#iSS<?>HBTI*. Si£7-Dt!XC3Vl)T, X 5 y * • *t - X 

W€Tf?c>;f0jB-r?c>:»?9=l. 20 
[ 0 0 3 8 ] 

*3?*»*<!>¥iftiti©HBTtt. X§y^- / X-XS<5)iE75(S)Jl-<7±^ , ;mS 

v teb v^-7-Di/7^iao«i^ffii3i->r±»«;*ffv t bc #aiilui(j?. v teb - 

V tkc 0ffitiaffOIC)E-yit«J*L2. 
[ 0 0 3 9 ] 

[0040] 

■ p n p i! icJi ffl r 2 c v e °r «-? & 7 . 

* . DH^I, ^-zJf*j:&x5v**<5flJi#©***ifc<9»tt*ftJic«tt*- 

a 

^fgBfl ^) S S t i^B5i U SlieB-?*!* <Z> £ E # RJ.« -? 3o 2 . 40 
[ 0 0 41] 

[ % w <o » m ] 

*5£BB<i>¥g#fSffilCJ;ft(3:, / \7 L Dt£dA-<7tf-7 h 7 > V 7 9 t S t Z fUtglC 
3V I) "7 « \7D«^iU*-7h7>-779(i)?j7Cy h IE V„,, set 5 ^ C I - IE 
<5fiatg*CU«*ii . X $ y * & fit # Si < £ -d T X $ y 9 1» ^ - 7 i\<i)aAl 
$#T*iCV, ^-7lV3l/7?Sc)l(i)Bfft^^?tt3C^ 1 & 2 I ) I* * Rl # 
An7^lttfffiTl7Lt ?CUV<{)S$««h7>y , 7^t»gftt3cn 

HP tu ? * 3 . 

[01 ] 01 1*551 XS6JB«IC*3¥*#ISa<?>7*y:ir-K ■ 9 ^7'<9HBT<i)8liHE 50 
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~? 1 . 

323 0 2 (* 0 1 C/Tv-rHBTIC^J©t^X^)U^-A>K«iit/Tvt*S^E-?$)I. 

333 B8tt» 2S1HBSC*3**#RI<57 9 y3T - K • 9 79 H B T 
"? 3 . 

043 B4B18i:StHBTCiJ8tUHf-A> KlUtt»-r*ISCB-?»>X. 

053 B5ttS53fSJ6?B*C«3¥$#RI<?>X? v;tr-K ■ 5M7'<9HBT<?STiI0 
~? <?) 3 . 

063 B6 8H5CitHBTC«BtIlHf-A> K*4t*t«5«H?J»I . 

073 07tt«#JlC&3¥$#f£S</>Z$'y;& , -K ■ ^ ?<<) H B T 0t I ? 

B8 1 B8tt07Cf tHBTC^«t3in=t ! -/5> F«atfvt«a@?5)J. 
?3^<Z>&t|H3 

tttt, 2 -9-7"ZII/?*I,3 Dl/ 751, 4 ^-Xl, 5 X Sj y * 1 , 6 
+ f y?i. 7 XSSy*^ffi> 9 :l/?5lti, 1 0 III. 1 1 

^-7 •I^yHli- 12 ^ - 7 • □ U 7 * tli. 
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